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Introduction
The ability of immigrants to integrate successfully into the economic, social and political life of their host country depends largely on their economic performance.
Starting with the seminal work of Chiswick (1978) , numerous studies have investigated the assimilation process of the foreign-born population towards comparable natives. The majority of these studies focuses on the assimilation of labor market related outcomes, such as wages and employment, which do not necessarily reflect the long-term economic and social well-being of individuals.
In the context of home-ownership, only a few studies have generated empirical evidence for an assimilation process between immigrant and native households.
Home-ownership, however, is an important measure of economic assimilation. In contrast to wages, home-ownership permits inferences about the long-term integration process of immigrant minorities, since it represents an outcome of long-term economic progress and plays a key role in providing long-term financial security.
Moreover, housing does not only provide direct services to a family (Wolff 1998 ) but may also increase life satisfaction and improve physical and psychological health (Rohe, Zandt, and McCarthy 2001) . Additionally, even after controlling for income, children of home-owners are more likely to attain higher education levels than children of renters (Green and White 1997) . Myers and Lee (1996) identify home-ownership as one of the most important events in the integration process of immigrants.
So far, differences in the home-ownership probability between natives and ethnic minorities have been examined mainly for the US (Wachter and Megbolugbe 1992 , Painter, Gabriel, and Myers 2001 , Gabriel and Rosenthal 2005 . However, in the context of home-ownership, empirical evidence on the assimilation process of immigrant minorities in Germany, the major immigrant country in the European Union, does not exist. This is unfortunate because the home-ownership gap between native and immigrant households and the assimilation process of immigrant households towards home-ownership levels of native households in Germany seem to differ substantially from the corresponding patterns in the US: Analyzing data from US Censuses and the Current Population Survey, Borjas (2002) finds that the home-ownership gap between native-born and immigrant households in the US increased from 14.3 percentage points in 1990 to 19.8 percentage points in 2000. During the same period, the home-ownership gap between native and immigrant households in Germany declined from 26.0 to 17.4 percentage points, indicating a convergence in home-ownership rates between German-born and foreign-born households, which might be attributable to the duration of residence of immigrant households in Germany.
This paper aims at providing empirical evidence on the home-ownership gap between native and immigrant households using data from the German Socio-Economic Panel (SOEP) for West German households. In this endeavor, the relative importance of the determinants of home-ownership and differences in the home-ownership probability between different groups of migrants and natives are being examined, using home-ownership as a binary dependent variable in a cross-sectional analysis.
Moreover, empirical evidence on the assimilation process of immigrant households in Germany is generated by investigating the effect of years of residence on homeownership, applying the empirical framework of Myers and Lee (1996) . Finally, in order to gain an understanding of disparities in the housing quality between native and immigrant home-owners, differences in the housing value and the imputed rent level are being analyzed.
The paper contributes to the existing migration literature in several respects.
Firstly, empirical evidence on the economic integration of immigrants in Germany is generated using an indicator of well-being other than earnings and employment.
The results derived from such an analysis are important for the design of long-term integration policies. Secondly, the analysis contributes to a better understanding of the factors which influence home-ownership decisions of immigrant and native households. Thirdly, tax benefits for home-owners in Germany might facilitate lowincome households in owning their primary residence (Clark, Deurloo, and Dieleman 1997) . For that reason, the law on tax benefits for home-owners, which was introduced in 1996, might have enabled a large number of immigrant families to acquire a house or apartment, resulting in a relatively strong residential assimilation between native and immigrant households after 1995. Therefore, even though the paper does not provide empirical evidence on the policy effects of tax benefits, particular attention is paid to the effect of the duration of residence of immigrant households on home-ownership after 1995. Finally, the investigation of differences in the housing value per square meter and the imputed rent level allows inferences about the housing quality gap between native and immigrant home-owners.
The estimates of a binary Probit model reveal that immigrant households are less likely to own their primary residence than comparable native households, while differences in the home-ownership probability between immigrant households from different regions of origin are not significant. The results exhibit that the probability of immigrant households to own a house or apartment is about 25% lower than the corresponding probability of comparable German households. In addition, the estimates of the cohort model suggest that an assimilation process in home-ownership between native and immigrant households does not take place. Moreover, differences in the housing quality become insignificant after controlling for socioeconomic characteristics and contextual factors of native and immigrant households separately.
The paper proceeds as follows. Section 2 gives a survey of the existing literature on home-ownership of native and immigrant households. Section 3 describes the data used for the empirical analysis and explains the estimation strategy. The estimation results are presented in Section 4. Section 5 concludes.
Home-ownership, Assimilation and Housing Quality 2.1 The Home-ownership Gap
From a theoretical point of view, differences in housing demand are determined by different preferences, price levels and income constraints. Immigrants might have different preferences towards home-ownership because they intend to return to their country of origin. Moreover, differences in the wealth accumulation behavior might be responsible for differences in housing demand between native and immigrant households. Bauer and Sinning (2005) examine the savings behavior of temporary 3 and permanent migrants in Germany, using data from the SOEP. They demonstrate that a substantial part of the difference in the savings rate between native and immigrant households may be attributed to a different savings behavior.
Housing prices, which vary across different locations, may have strong effects on home-ownership probabilities. Coulson (1999) , utilizing data from the 1996 Current Population Survey, investigates home-ownership rates of Hispanic-and Asian-Americans. He exhibits that home-ownership rates are significantly lower for these groups than for comparable natives because they are located in areas where the cost of home-ownership is high. Borjas (2002) demonstrates that the residential location choice plays a decisive role for the home-ownership gap between U.S.-born and foreign-born households. In addition to the home-ownership gap between native and immigrant households, Borjas (2002) finds substantial differences in the housing tenure choice within the immigrant population. He shows that the national origin of immigrants represents an important factor of the propensity to own a house and argues that the changing nationality mix of the immigrant population has been a driving factor of the increasing differences in home-ownership between foreignborn and U.S.-born households. Using data from the Public Use Microdata Sample, Painter, Yang, and Yu (2003) derive similar results by comparing home-ownership rates of Asian-Americans and whites. They find a large variation in home-ownership rates across Asian groups and demonstrate that home-ownership disparities can be explained to a large extent by a higher mobility of Asian households and their concentration in metropolitan areas.
Due to self-selection and selective immigration policy, immigrants are neither representative for the population in the home nor for the population in the host country. For that reason, skill differences may be responsible for differences in the economic performance between immigrant and native households, impinging upon a number of socioeconomic characteristics such as income and the employment status. Particularly, human capital represents an important determinant of homeownership. A variety of studies have provided empirical evidence for a positive effect of the level of education attained by the household head on home-ownership (Alba and Logan 1992 , Krivo 1995 , Coulson 1999 . Moreover, in the context of economic performance of immigrants in Germany, several empirical studies have examined the wage performance of immigrants (Dustmann 1993 , Schmidt 1997 . 1 These studies demonstrate that differences in labor market skills have a decisive influence on the wage gap between foreign-born and German-born workers.
Immigrants might face higher credit barriers than native-born individuals because of wage disparities, lack of collateral and increased flight risk. 2 Gabriel and Rosenthal (2005) analyze the determinants of the home-ownership propensity using data from the 1983 to 2001 Survey of Consumer Finance. They examine the degree to which racial gaps can be explained by differences in household attributes and the influence of credit barriers. Gabriel and Rosenthal (2005) discover that changes in socio-demographic characteristics account for most of the increase in home-ownership in the 1990s, indicating that innovation in mortgage finance and declining interest rates were not the primary drivers of the rise in home-ownership during the 1990s.
Finally, in addition to economic factors, life cycle theory suggests that the probability of home-ownership increases with the age of the household head. However, a nonlinear relationship between the age and the probability of owning the primary residence might exist (Alba and Logan 1992, Painter, Gabriel, and Myers 2001) . Immigrant households might be less likely to own their primary residence than otherwise similar German households, since household heads with migration background are on average younger than German households heads. 3
The Assimilation Process
Empirical evidence on the assimilation process of home-ownership rates of immigrant households towards home-ownership rates of comparable native households in Germany does not exist. Clark, Deurloo, and Dieleman (1997) compare the process of moving to home-ownership of immigrant households in Germany and the US, utilizing data from the SOEP and the Panel Study of Income Dynamics. They 1 Bauer, Dietz, Zimmermann, and Zwintz (2005) summarize the empirical evidence for Germany. 2 In addition, Chiteji and Stafford (1999) argue that discrimination by financial institutions may partly explain why immigrants face higher credit barriers.
3 Descriptive statistics are presented in Appendix- Table 2 .
5 demonstrate that the marital status and the household composition as well as income and the number of earners represent decisive factors in the process of moving to home-ownership in both countries. Moreover, their results indicate that tax benefits in Germany enabled low-income families to move to home-ownership. However, Clark, Deurloo, and Dieleman (1997) do not examine differences between native and immigrant households.
Numerous studies have investigated the economic assimilation of immigrants, focusing on labor market related outcomes such as wages and employment status.
In his work on earnings assimilation of immigrants, Borjas (1985) demonstrates that the cross-sectional estimate of the parameter of years since migration proposed by Chiswick (1978) implicitly assumes that the average socioeconomic characteristics of successive immigration cohorts are time-invariant. He shows that when comparing more established and recent immigrants in a cross-section regression the duration effect is exaggerated. However, the model proposed by Borjas (1985) is based on the assumption that an age profile observed at one point in time defines the future path of a cohort as it becomes older . Since the age profile in Borjas' model is derived from the cross-sectional age, his model does not permit a variation of age profiles at different points in time. In the context of home-ownership, such an assumption implies, for example, that the average housing demand of 60 -year-olds in 1984 equals that of 60 -years-olds in 2004 (Myers, Megbolugbe, and Lee 1998) . Pitkin and Myers (1994) demonstrate that neglecting these profiles may lead to biased results in the context of housing demand, caused by differences in the productivity or the permanent income of different generations. Myers and Lee (1996) 
Empirical Strategy and Description of Data
In the empirical analysis of this paper, home-ownership disparities between native- The home-ownership rates of native and immigrant households by age group given in Figure 2 indicate that aging effects may have a substantial influence on the home-ownership probability, with older household heads being more likely to own their primary residence than younger household heads. Again, while the homeownership rates of native households do not vary substantially over the sample period, an increase in home-ownership can be observed for immigrant households. separately. Since the law on tax benefits for home-owners was introduced in 1996, a comparison of these two periods might also permit inferences about the effect of tax benefits on the capacity of immigrant households to acquire their primary residence.
The home-ownership rates by age and period of immigration are presented in Table 1. Similar to Figure 1 , the sample means in Table 1 denote that home-ownership rates have increased over the sample period for both natives and immigrants. Dividing the sample into household heads aged below and above 45 years reveals that home-ownership rates of immigrant and native households differ substantially between age groups, with older household heads having higher home-ownership rates than younger household heads. Moreover, comparing different migration cohorts, it turns out that more established immigrants seem to be more likely to own their primary residence than recent immigrants. In addition, dividing the sample of immigrant households into two age groups exhibits substantial differences between young and old household heads at different points in time. These results highlight the necessity to take into account both structural changes in the housing market and changes in the age profile of immigrant and native households over time while analyzing the effect of immigrants' duration of residence in the host country on the home-ownership probability. For that reason, particular attention will be paid to differences between age, period and duration effects in the empirical part of this paper.
Home-ownership Gap and Assimilation
To investigate the determinants of the home-ownership probability, a binary Probit model is estimated, using the ownership status as dependent variable. After 9 restricting the cross-sectional sample of 2004 to household heads and excluding all observations with missing values on one of the variables used in the analysis, the data set of the first model specification contains 3,685 home-owners and 4,029 renters.
The following underlying relationship is assumed:
where H h is binary outcome variable for home-ownership. M h represents a dummyvariable for immigrant households, C h is a vector of country of origin dummies and D h indicates the year of immigration of the respective immigration cohort. The vector α contains the parameters to be estimated. The error term ε is assumed to be distributed normal, ε ∼ N (0, σ 2 ε ). The explanatory variables X h comprise socioeconomic, demographic and household composition characteristics as well as contextual factors. 6 Socioeconomic characteristics (education, employment status and income) represent individual-specific explanatory variables, which are usually utilized in empirical investigations on homeownership (Coulson 1999) . Moreover, indicator variables for different age levels are considered because the relationship between the age of the household head and the outcome variables might be nonlinear. In order to investigate possible effects of the household composition, the household size and indicator variables for the marital status are included in the regression equation. Finally, contextual factors control for regional disparities which might influence the housing demand. Since the SOEP does not include information about regional market prices of proprietary and since housing prices usually depend on the population density of the location, district size information are used as proxy variables for housing prices.
Equation (1) (1) are estimated. Specification (1a) includes socioeconomic characteristics, region of origin dummies and immigration cohort dummies. In addition to the set of variables considered in specification (1a), specification (1b) also controls for district sizes. Specification (1c) is similar to specification (1b). However, instead of region of origin dummies, a single dummy variable for immigrant households is employed. Finally, specification (1d) includes the same set of explanatory variables as specification (1c) and interaction terms.
The empirical framework of Myers and Lee (1996) is applied to identify the effect of the duration of residence of immigrant households in Germany on the home-ownership probability. In contrast to Myers and Lee (1996) , differences in the relative importance of the determinants of home-ownership between native and immigrant households are taken into account by including interaction terms between the control variables and a migrant dummy into the model. In the empirical investigation, differences in the home-ownership patterns before and after 1995 are taken into account by analyzing changes between the cross-sectional cohorts of the years 1984 and 1995 as well as 1995 and 2004. The following empirical model, which is based on a comparison of two cross-sectional samples, is estimated:
where T ht is a year indicator of household h at time t, denoting structural differences between the decades. X ht represents nearly the same control vector of socioeconomic, demographic and household composition characteristics as defined in equation (1) In both periods, the reference group is defined as the cohort below 40 years. The parameter vector β 3 represents the effects of the interaction terms between year and birth cohort dummies (aging effects). Immigration cohort dummies, which exhibit the period of immigration are included in Y 2hk with k = (1948−1973, 1974−1983) . γ 3 and γ 4 reflect the effects of immigration cohorts at different points in time (duration effects) and at different stages of their life cycle (age-at-arrival effects), respectively.
To compare the two immigration cohorts to a reference group consisting of native households, the sample of foreign-born households is restricted to respondents who immigrated to Germany before 1984.
In the empirical analysis, three different specifications of equation (2) Net housing values are defined as the difference between gross housing values and the financial burden of the house.
Housing Quality
Since housing values were self-assessed by each respondent, the outcome measures based on housing value information might be unreliable. For that reason, imputed rent levels were constructed to obtain an alternative housing quality measure which does not result from the subjective estimation of respondents. The calculation of imputed rent levels is based on the opportunity-cost approach proposed by Grabka (2001, 2003) . Particularly, a regression model of the gross rent actually paid by main tenants is estimated to assign imputed rent levels to otherwise com- (2002)).
household moved into the dwelling, the year in which the house was built and the need of partial or major renovation).
A potential problem which arises when analyzing the housing values provided by the SOEP is a selection problem caused by reporting errors. Particularly, a substantial part of the observed households in the sample (13.4%) reports a housing value of zero. For that reason, a Heckman model is applied to control for selectivity bias, using reporting errors in the amount of monthly net income, I, as an instrument for reporting errors in the housing value. Income reporting errors may be considered as a valid instrument because they are expected to be strongly associated with reporting errors in the housing value. At the same time, it seems unlikely that a systematic relationship between income reporting errors and housing values exists.
The Heckman model may be written as follows:
where v * h is a latent endogenous variable with observed counterpart v h . z * h is a latent variable with associated indicator function z h , reflecting whether v * h is positive. The error terms are assumed to follow a bivariate normal distribution with means 0, variances σ τ = 1, σ ω and correlation coefficient ρ. In equation (5), the selection bias correction term µλ h is added, where µ = σ ω ρ andλ h is the estimate of the inverse Mills ratio φ(−W h f )/(1 − Φ(−W h f )). φ and Φ denote the standard normal distributed and the cumulative normal distributed density function, respectively. In the following, two specifications with and without interaction terms (Specifications (3a) and (3b)) are estimated for the models defined by equations (3), (4) and (5) 
Empirical Results
This section reports the estimates from different specifications of the binary Probit models (1) and (2) as well as the OLS and Heckman models (3), (4) and (5)-(8). Table 2 reports the marginal effects and its associated standard errors of four different model specifications of equation (1). To derive a marginal effect for categorical variables, a discrete change from 0 to 1 is considered.
The first specification of Table 2 includes socioeconomic, demographic and household composition characteristics as well as interaction terms of the region of origin and the immigration cohort of foreign-born households. In specification (1b), district size effects are taken into account additionally. Differences within the group of immigrants are considered in specifications (1c) In specification (1d) all explanatory variables are interacted with the immigrant dummy. While the marginal effect of the immigrant dummy in specification (1c) indicates that the home-ownership probability of immigrant households is 25.8% lower than that of comparable native households, this effect becomes insignificant after controlling for interaction terms of immigrant households, suggesting that the home-ownership gap may be explained by differences in the returns to observable factors between native and immigrant households. Independent of the model specification, there is evidence for a positive relationship between the age of the household head and the home-ownership probability.
However, the differences between the marginal effects of the cohorts between 55-64 years and above 65 years are relatively small and the oldest cohort comprises more age groups than younger age cohorts, suggesting that home-ownership probabilities are increasing at a declining rate. Additionally, the education level of the household head turns out to have a significantly positive effect on home-ownership, confirming the findings of the existing literature (Alba and Logan 1992 , Krivo 1995 , Coulson 1999 . Particularly, the marginal effects in specifications (1b)-(1d) suggest that an additional year of education increases the home-ownership probability by 1.4%.
While the probability to own a house or apartment increases if the household head is married, single parent households are less likely to own their primary residence than single households without children. Surprisingly, the employment status of the household head does not affect the home-ownership probability, indicating that home-ownership might not be affected by changes in the employment status in the short run. Furthermore, the monthly gross income of the household turns out to be a strong predictor of home-ownership, indicating that households with relatively high income levels are more likely to own a house or apartment than low-income households. The marginal effect of the interaction term of household income in specification (1d) suggests that income seems to be relatively more important for the ownership decision of immigrant households. Moreover, household size effects differ significantly between native and immigrant households, denoting that relatively large immigrant households might not have the same ability to acquire their primary residence as comparable native households.
The estimates of the district size characteristics in specifications (1b)-(1d) reveal significantly negative effects of the population density of the location on the home-ownership probability, reflecting higher house prices in areas where the housing demand is high. Moreover, the significantly positive effects of the interaction terms of district sizes given in specification (1d) reveal that immigrant households residing in urban areas are more likely to own their primary residence than comparable native households. These effects are consistent with the findings of Coulson (1999) and Painter, Yang, and Yu (2003) who argue that the home-ownership gap between native and immigrant households is caused by the concentration of immigrant households in metropolitan areas.
The estimates presented in Table 2 are based on a sample which comprises inheritors and households who did not inherit their primary residence. Since 21.4% of the native and only 5.0% of the immigrant home-owners in the sample reported that they inherited their primary residence, alternative Probit regressions were estimated, restricting the sample to non-inheritors. However, the estimates resulting from this sample do not change the results qualitatively. For that reason, Table 2 16 includes only the estimates of the unrestricted sample. 9 Table 3 contains the estimates of equation (2) for the years t 1 = (1984, 1995) and t 2 = (1995, 2004) , respectively. In all cases, relatively old household heads have a significantly higher probability to own a house or apartment than the reference cohort. The marginal effects of the interaction terms between year indicators and the respective age cohorts reveal that aging effects are only significantly positive for household heads between 40 and 55 years in specifications (2b) and (2c) of the sample period 1995-2004, indicating that aging effects do not have a substantial influence on the home-ownership probability in most cases. Moreover, the estimates reveal a significant home-ownership gap between different immigration cohorts and natives. However, the marginal effects of the immigration cohort dummies differ substantially between the three specifications presented in Table 3 , indicating the importance of controlling for both additional explanatory variables and interaction terms. The marginal effects of specification (2c) denote that the home-ownership probabilities of the immigration cohorts arriving before and after 1973 are about 30% lower than those of comparable native households.
The estimates of specification (2c) reveal that the duration of residence of immigrant households in Germany does not influence their home-ownership probability, indicating that a long-term economic assimilation between German-born and foreign-born households does not take place. Moreover, since duration effects are insignificant in the sample period after 1995, the results imply that the law on tax benefits for home-owners did not contribute significantly to the long-term economic assimilation of immigrant households between 1996 and 2004. Finally, the age-at arrival of immigrant household heads turn out to be a strong predictor of the homeownership probability. In most cases, older household heads are less likely to own their primary residence than the reference group.
The estimates of gross and net housing values per square meter are given in Table 4 . While the effect of the immigration status on the gross housing value per square meter of the OLS model is significantly positive at the 10%-level in specification (3a), it becomes insignificant after controlling for socioeconomic characteristics and control variables of native and immigrant households separately. Moreover, the estimates of the selection model as well as the OLS estimates of net housing values reveal that differences in the housing value per square meter between native and immigrant households are insignificant, indicating that the housing conditions of immigrant households do not differ substantially from those of comparable native households. The estimates of the imputed rent level per square meter support these findings, indicating that the housing value per square meter represents a reliable outcome measure for the housing quality. Finally, the influence of the instrument variable on the probability of reporting positive housing values is highly significant in all cases, suggesting that the reporting error in the monthly amount of net income may be considered as a valid instrument for reporting errors in the housing value.
To test the validity of the instrument, the effect of reporting errors in the monthly amount of net income on positive housing values was estimated in a separate regression model. The estimates demonstrate that income reporting errors have no significant effect on the housing value, supporting the validity assumption of the instrument.
Conclusions
This paper examines the economic performance of immigrant households in Germany using home-ownership as an indicator of long-term economic well-being. Empirical evidence on the home-ownership gap between native and immigrant households is generated by examining the determinants of the home-ownership status. In addition, a double cohort method is applied to investigate the extend to which the duration of residence in Germany affects the home-ownership probability of immigrant households. Finally, in order to gain an understanding of disparities in the housing quality between native and immigrant home-owners, differences in the housing value and the imputed rent level are being analyzed.
The estimates of a binary Probit model reveal that immigrant households are less likely to own their primary residence than comparable native households, while differences in the home-ownership probability between immigrant households from different regions of origin are not significant. Moreover, the results exhibit that the probability of immigrant households to own a house or apartment is 25.8% lower than the corresponding probability of comparable German households. This effect becomes insignificant after controlling for interaction terms of immigrant households, suggesting that the home-ownership gap may be explained by differences in the model parameters between native and immigrant households. Additionally, the estimates of district size characteristics reveal significantly negative effects of the population density of the location on the home-ownership probability, reflecting a lower housing demand in areas where the cost of home-ownership is high. Moreover, the findings indicate that the home-ownership gap might partly be attributed to the concentration of immigrant households in metropolitan areas.
The results of the cohort model reveal that an assimilation process in homeownership between native and immigrant households does not take place. Since the estimates of the sample period 1995-2004 provide no evidence for a long-run economic assimilation between native and immigrant households, the findings suggest that the law on tax benefits for home-owners introduced in 1996 did not contribute significantly to the long-term economic assimilation of immigrant households in Germany. Age-at arrival effects of immigrant households turn out to be strong predictors of the home-ownership probability. In most cases, older household heads are less likely to own their primary residence than the reference group.
The estimates of housing values and imputed rent levels exhibit that differences in the housing quality between native and immigrant households are not significant. 5 1984 1986 1988 1990 1994 1996 1998 2000 2002 2004 Natives Overall Immigrants 1948 −1973 1974 −1983 5 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 Natives Natives 18−45 Natives 45+
Overall Immigrants Immigrants 18−45 Immigrants 45+ 7, 714 . * significant at 10%; ** significant at 5%; *** significant at 1%. Weighted estimation using weights provided by the SOEP. Notes: See notes to Table 2 . Standard errors are adjusted to take repeated observations of households into account. Monthly household gross income (in real 2000 Euro). District Size I 0/1-variable; ≥ 5, 000 < 20, 000 inhabitants in the district of the household. District Size II 0/1-variable; ≥ 20, 000 < 50, 000 inhabitants in the district of the household. District Size III 0/1-variable; ≥ 50, 000 < 100, 000 inhabitants in the district of the household. District Size IV 0/1-variable; ≥ 100, 000 < 500, 000 inhabitants in the district of the household. District Size V 0/1-variable; ≥ 500, 000 inhabitants in the district of the household. District Size VI 0/1-variable; < 5,000 inhabitants in the district of the household (control category).
Appendix

Year House was Built
Year house was built (< 1919, 1919-1948, 1949-1971, 1972-1980 
